Controlled generation and delivery of reactive oxygen species (ROS) under ambient pressure and temperature promises new pathways for future healthcare technologies. Cold radio-frequency driven atmospheric pressure plasmas operated in helium with small oxygen admixtures are highly efficient sources of ROS. Helium metastables act as an important energy reservoir for plasma sustainment and exhibit pronounced dynamics within the radio-frequency cycle [1] . Such kinetics can be exploited to tailor the plasma dynamics and plasma chemistry using nanosecond pulses with radio frequency repetition rates. Here a numerical model based on hydrodynamic equations with a semi-kinetic treatment of the electrons considering 184 reactions amongst 20 species is employed to determine the effects of pulsed excitation on electron dynamics and plasma chemistry [1] . It is found that variations in the applied excitation profile, rise & fall time and on & off phases with respect to the effective lifetimes of the helium metastables influence the temporal and spatial structures of plasma ionization and, therefore, the electron energy distribution function (EEDF) which governs plasma chemical kinetics. 
